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ABSTRACT 

L inea r  d i s c r i m i n a n t  f unc t i on  ana l ys i s  o f  sca le  p a t t e r n s  and age composi t ion da ta  
were used t o  c a l c u l a t e  es t imates  o f  t h e  s tock  composi t ion o f  sockeye salmon 
(Oncorhynchus nerka) i n  Southeast Alaskan D i s t r i c t  111 and Canadian Taku R i v e r  
commercial catches and i n  t h e  Canadian Taku R i v e r  escapement. We es t imated  t h a t  
72% o f  t h e  D i s t r i c t  111 ha rves t  o f  75,035 sockeye salmon were bound f o r  spawning 
s i t e s  i n  t h e  Taku R i v e r  dra inage and t h a t  28% were des t i ned  f o r  l a k e  systems i n  
t h e  P o r t  Snet t isham dra inages.  The es t imated  c o n t r i b u t i o n s  o f  s p e c i f i c  s t ock  
groups were: 38% f rom Mainstem Taku R iver ,  23% f rom L i t t l e  Trapper Lake, 16% f rom 
Crescent Lake, 12% f rom Speel Lake, 8% f rom Kutha i  Lake, and 3% f rom L i t t l e  
Tatsamenie Lake. The Canadian i n r i v e r  harves t  o f  13,554 sockeye salmon was 
es t imated  t o  be 65% Mainstem Taku River ,  20% L i t t l e  Trapper Lake, 9% L i t t l e  
Tatsamenie Lake, and 6% Kutha i  Lake f i s h .  The t o t a l  r u n  o f  Taku R i v e r  sockeye 
salmon was 142,155 f i s h ,  o f  which 73,339 escaped t o  spawn. U n i t e d  S ta tes  
f ishermen harves ted  80% o f  t h e  ca tch  o f  Taku R i v e r  sockeye salmon, w h i l e  Canadian 
f ishermen took  20%. The t o t a l  r u n  o f  Snett isham s tocks  was 38,632 f i s h .  The 
D i s t r i c t  111 f i s h e r y  e x p l o i t e d  Snett isham stocks a t  a  h i ghe r  r a t e  (55%) than  Taku 
R i v e r  s tocks  (38%). Temporal t r ends  i n  t h e  c o n t r i b u t i o n  o f  Taku R i v e r  s tocks  t o  
t h e  D i s t r i c t  111 and Canadian i n r i v e r  f i s h e r i e s  and t h e  i n r i v e r  r e t u r n  p a s t  
Canyon I s 1  and were s i m i l  a r .  I n -  and postseason D i  s t r i c t  11 1 s t o c k  composi t ion 
es t imates  d i f f e r e d  i n  most weeks, b u t  in-season a n a l y s i s  de tec ted  t h e  poor  r e t u r n  
o f  L i t t l e  Tatsamenie Lake f i s h  and t h e  s t r ong  Mainstem Taku R i v e r  and Snet t isham 
s tock  c o n t r i b u t i o n s .  Resu l ts  o f  independent sca le  p a t t e r n  and b r a i n  p a r a s i t e  
analyses agreed ve ry  c l o s e l y .  

KEY WORDS: Scal e  p a t t e r n  ana lys is ,  sockeye salmon, Oncorhynchus nerka, 
d i s c r i m i n a n t  f u n c t i o n  ana lys is ,  age composit ion, s t ock  composit ion, 
e x p l o i t a t i o n  ra tes ,  Taku River ,  Snett isham, t ransboundary r i v e r  



INTRODUCTION 

The Taku R iver  i s  a transboundary r i v e r  which o r i g i n a t e s  i n  c e n t r a l  B r i t i s h  
Columbia and f lows southwest through the  Coastal Range mountains and Southeast 
Alaska t o  the  P a c i f i c  Ocean (Figure 1). The Taku R iver  supports numerous stocks 
o f  salmon t h a t  are harvested i n  U.S. and Canadian f i s h e r i e s .  The U.S.-Canada 
P a c i f i c  Salmon Treaty  o f  1985 es tab l ished conservat ion and harvest  shar ing 
ob jec t i ves  f o r  t he  1985 and 1986 Taku R iver  sockeye salmon (Oncorhynchus nerka) 
runs. The t r e a t y  s p e c i f i e d  an i n t e r i m  spawning escapement goal o f  71,000 t o  
80,000 sockeye salmon i n t o  Canadian po r t i ons  o f  t he  Taku R iver .  The t o t a l  
a l lowable catch (TAC) o f  Canadian Taku R iver  o r i g i n  sockeye salmon was t o  be 
d i v i d e d  i n t o  an 85% share f o r  t he  U.S. and a 15% share f o r  Canada. Negot ia t ions  
between the  two governments t o  develop new harvest  shar ing agreements f o r  t he  
1987 f i s h i n g  season were unsuccessful and f i s h i n g  proceeded w i thou t  such an 
agreement. 

Although an unknown, bu t  assumed small number, o f  Taku R iver  sockeye salmon are 
harvested i n  o ther  Southeast Alaskan f i s h e r i e s ,  t h e  U.S. a l lo tment  i s  taken 
p r i m a r i l y  i n  t he  D i s t r i c t  111 g i l l  n e t  f i s h e r y  (McGregor 1985). The D i s t r i c t  
111 g i l l  n e t  f i s h e r y  occurs i n  Taku I n l e t ,  Stephens Passage and Por t  Snettisham 
(Figure 2) .  Sockeye salmon bound f o r  Alaskan spawning s i t e s  i n  Po r t  Snettisham 
(Crescent and Speel Lakes) are a l so  harvested i n  the  D i s t r i c t  111 f i s h e r y  bu t  
are n o t  inc luded i n  fo rmula t ion  o f  t he  TAC. Catches i n  D i s t r i c t  111 have averaged 
75,949 sockeye salmon annual ly  from 1976-86, and have ranged from 31,821 t o  
123,451. The m a j o r i t y  o f  the  D i s t r i c t  111 harvest  i s  genera l l y  taken i n  Taku 
I n l e t .  Por t  Snettisham sockeye salmon stocks are extremely depressed re1  a t i v e  
t o  h i s t o r i c a l  l e v e l s .  Por t  Snettisham has been c losed t o  commercial f i s h i n g  
du r ing  much o f  t he  season i n  recent  years t o  reduce the  catch o f  Snettisham 
stocks and t o  begin r e b u i l d i n g  these runs. 

The Canadian a l lo tment  o f  Taku R iver  sockeye salmon i s  taken i n  a g i l l  n e t  
f i s h e r y  t h a t  occurs i n  t he  Taku R iver  w i t h i n  a 20-km sec t i on  immediately upstream 
o f  the  border between Alaska and Canada (Figure 1 ) .  Catches have averaged 15,441 
sockeye salmon s ince the  f i s h e r y  began i n  1979, and have ranged from 3,144 t o  
27,242. 

Stock assessment programs have r e c e n t l y  been developed t o  p rov ide  in-season 
est imates o f  t he  sockeye salmon escapement t o  the  Taku R iver  and the  c o n t r i b u t i o n  
o f  Taku R iver  and Por t  Snettisham stocks t o  the  D i s t r i c t  111 f i s h e r y .  An a d u l t  
mark-recapture program has been j o i n t l y  operated on the  Taku R iver  by t h e  A1 aska 
Department o f  F ish  and Game (ADF&G) and t h e  Canadian Department o f  F i she r ies  
and Oceans (CDFO) s ince 1984 t o  p rov ide  in-season escapement est imates. Scale 
p a t t e r n  ana lys i s  (SPA) has been used s ince 1983 t o  est imate the  c o n t r i b u t i o n s  
o f  Taku R iver  and Por t  Snettisham sockeye salmon t o  the  D i s t r i c t  111 f i s h e r y  on 
a postseason basis .  Since 1986, in-season SPA based on data from p r i o r  years '  
scale c o l l e c t i o n s  has been used t o  a l l o c a t e  D i s t r i c t  111 catches. I n  add i t i on ,  
i n r i v e r  samples from the  Canadian f i s h e r y  and t h e  Taku R iver  r e t u r n  by Canyon 
I s l a n d  (F igure 1) have been c l a s s i f i e d  t o  s tock group o f  o r i g i n  s ince 1986. 

This  r e p o r t  documents the  methodology used and r e s u l t s  obta ined from 1987 SPA 
s tud ies  o f  Taku R iver  and Por t  Snettisham sockeye salmon. The data  were gathered 
t o  enable the  U.S. and Canadian f i s h e r i e s  t a r g e t i n g  on Taku R iver  sockeye salmon 



t o  be evaluated f o r  t r e a t y  compliance and t o  c o n t r i b u t e  t o  developing a more 
s t o c k - s p e c i f i c  da ta  base t h a t  may enhance management c a p a b i l i t i e s .  

METHODS 

Est imat ing  Catch and Escapement 

We obta ined ca tch  s t a t i s t i c s  f o r  D i s t r i c t  111 from ADF&G records o f  f ishermen 
sales r e c e i p t s  ( f i s h  t i c k e t s )  t h a t  inc luded e d i t o r i a l  co r rec t i ons  through 14 
March 1988. Harvest s t a t i s t i c s  f o r  t he  Canadian i n r i v e r  f i s h e r y  were prov ided 
by t h e  CDFO (P. M i l l i g a n ,  CDFO, Whitehorse, Yukon T e r r i t o r y ,  personal 
communication). Catches were repor ted  by f i s h i n g  p e r i o d  and were assigned t o  a 
s t a t i s t i c a l  week. Each s t a t i s t i c a l  week began a t  12:Ol p.m. Sunday and ended 
the  f o l l o w i n g  Saturday a t  midnight .  Weeks were sequen t ia l l y  numbered beginning 
w i t h  t h e  f i r s t  Sunday o f  the  calendar year.  

The escapement t o  Por t  Snettisham was enumerated a t  count ing we i rs  l oca ted  a t  
t h e  o u t l e t s  o f  Crescent Lake and Speel Lake. The escapement o f  sockeye salmon 
i n t o  Canadian p o r t i o n s  o f  the  Taku R iver  drainage was est imated us ing  mark- 
recapture techniques (McGregor and C la rk  1988). Adu l t  sockeye salmon were 
captured i n  f i s h  wheels a t  Canyon I s l a n d  and were tagged and l a t e r  recaptured 
upstream i n  the  Canadian i n r i  ver  f i s h e r y .  An escapement est imate was developed 
from t a g  and recovery data us ing a s t r a t i f i e d  Petersen method (Seber 1982). 
Weirs were operated by the  CDFO a t  L i t t l e  Trapper and L i t t l e  Tatsamenie Lakes 
and a t  t h e  Hackett  R iver  t o  count escapements o f  these s p e c i f i c  spawning stocks 
i n  t he  Taku R iver  drainage. 

Samp7e Co77ection and Processing 

F i  sh scal  es were co l  1 ected and prepared us ing  procedures descr ibed by C l  u t t e r  
and Whitesel (1956). Scales were taken from the  l e f t  s i de  o f  t he  f i s h  
approximately two rows above the  l a t e r a l  l i n e  and along a diagonal downward from 
the  p o s t e r i o r  i n s e r t i o n  o f  t he  dorsal  f i n  t o  t he  a n t e r i o r  i n s e r t i o n  o f  t he  anal 
f i n .  Scales were mounted on gummed cards. 

Employees o f  t he  ADF&G, Commercial F i she r ies  D iv i s ion ,  sampled D i s t r i c t  111 
catches aboard tenders, f i s h i n g  vessels, and a t  t he  f i s h i n g  p o r t s  o f  Douglas, 
Petersburg, and Excursion I n l e t .  Samplers recorded the  sex o f  each f i s h  sampled 
and took  one scale. The Canadian i n r i v e r  harvest  was sampled by CDFO and ADF&G 
employees. Samplers recorded the  sex o f  each f i s h  sampled and took  f i v e  scales, 
according t o  CDFO sampling gu ide l ines .  

S i m i l a r  procedures were used t o  sample escapements. One t o  th ree  scales per  f i s h  
were taken from Alaskan systems, wh i l e  f i v e  scales per  f i s h  were taken from 
Canadian headwater systems. Scales were co l  1 ected a t  count ing we i rs  a t  Crescent 
and Speel Lakes i n  t he  Snettisham drainages, and i n  t he  Taku R iver  drainage a t  
L i t t l e  Trapper Lake, L i t t l e  Tatsamenie Lake, and the  Hackett  River .  Samples were 
p e r i o d i c a l l y  taken throughout the  r e t u r n  i n  we i r  t r aps  a t  each o f  t he  we i r  s i t e s .  
Numerous o the r  spawning s i t e s  i n  t he  Taku R iver  drainage were sampled w i t h  beach 



seines, gi 11 nets, spears, and by carcass sampl ing. These locations were sampled 
on only one or several days, thus samples might not have represented the true 
age composition of spawners from these sites over the entire season as closely 
as did samples collected through time at the weirs. Scale samples were also 
taken in conjunction with the escapement enumeration program at Canyon Is1 and. 
The age composition of the Taku River run past Canyon Is1 and was estimated using 
this data. 

Sex was determined by examination of external sexual maturation characteristics, 
including kype development, belly and jaw shapes, and vent disposition or, when 
possible, by examination of gonads. The accuracy of sex determination from 
external morphometric characteristics a1 one was not tested. 

Permanent transparent impressions of the scales were made by attaching strips 
of cellulose acetate to the gummed cards containing the scales and subjecting 
them to heat and pressure in a hydraul ic scale press. Scale images were en1 arged 
and projected by transmitted light onto a reflective surface for aging and 
digitizing. 

Age Composition 

Ages were determined by visually examining images of scale impressions projected 
at moderate (80X) magnification with a microfiche reader. Criteria used to 
determine ages were simi 1 ar to those of Mosher (1968). Scales from fish sampled 
on the spawning grounds occasional ly exhibited resorption along their outer 
edges. In cases where scale resorption made di stingui shing marine age difficult, 
sex-specific 1 ength frequency hi stograms were used to assist in determining the 
correct marine age. Ages were recorded in European notation. 

Sample goals for determining the age composition of the harvests were designed 
to enable the proportion of each major (>lo% of the run) age group in the catch 
during each fishing period to be estimated to within 5 percentage points 90% of 
the time (Cochran 1977). The sample goal of 700 fish per week was met for most 
fishing periods in the District 111 commercial fishery. Low catches and limited 
availability of fish to sample in the Canadian fishery prevented desired sample 
sizes from being achieved in each fishing period for this fishery. Because the 
age composi ti on of catches often changed significantly between fishing periods, 
samples from several periods were seldom combined, and lower levels of the 
accuracy and precision of age composition estimates resulted for this fishery. 
All sockeye salmon taken in the District 111 test gill net fishery were sampled 
for scales. 

Estimates of the total catch or escapement by age class were made by multiplying 
the age composition proportions from each time period by the number of fish 
present during the corresponding time period and summing the estimates within 
age classes across time periods. Standard errors of the proportions in each time 
period were calculated with standard binomi a1 formul ae, using a finite correction 
factor, 



where: 
i = age class, 

j = sample stratum (time period), 

Pij = proportion of fish of age i in stratum j, 

n = sample size for stratum j, and 
j 

Nj 
= size of catch. 

The standard error of the total catch or escapement for each age class was 
calculated by weighting the standard error for each sample period by the 
abundance during the sample period as follows: 

where: 
C. = catch or escapement of fish in stratum j. 
J 

Ana 7yt i c a  7 Procedures 

Age composition data and linear discriminant function (LDF) analysis of scale 
measurements were used to estimate the stock composition of District 111 and 
Canadian inriver harvests and the Taku River escapement past Canyon Island. 

Scale Measurements 

Scale images were magnified to 100 power and projected onto a Talos Digitizing 
Tablet using equipment similar to that described by Ryan and Christie (1976). 
Measurements were made and recorded with an IBM microcomputer-controlled 
digitizing system using software modified by L. Talley (ADF&G, Commercial 
Fisheries Division, Douglas). Measurements were made along the anterior-posterior 
axis of the scale. Circul i were counted and distance measurements between circul i 
were taken in each of three scale zones (Figure 3). The zones were (1) the center 
of the scale focus to the last circulus of the first freshwater annulus, (2) the 
1 ast circul us of the freshwater annul us to the 1 ast circulus of freshwater growth 
(plus growth), and (3) the last circulus of freshwater growth to the last 
circul us of the first ocean annul us. Seventy-four scale characters, including 
circul i counts, incremental distances, ratios, and combinations of these 
variables, were calculated from the basic measurements (Appendix A.l). 



D i s c r i m i n a n t  Ana l ys i s  

Scales f rom t h e  p r i n c i p a l  s t ock  groups were c o l l e c t e d  on t h e  spawning grounds 
and used as s tandards (samples o f  known o r i g i n  used t o  b u i l d  l i n e a r  d i s c r i m i n a n t  
f u n c t i o n s ) .  Scales f rom mixed s tock  catches were c l a s s i f i e d  u s i n g  t h e  
d i s c r i m i n a n t  f u n c t i o n s  based on these standards t o  es t ima te  t h e  c o n t r i b u t i o n s  
o f  each s t o c k  t o  t h e  catches o f  age-1.3 f i s h .  

The s tock  composi t ion o f  D i s t r i c t  111 ca t ch  samples o f  age-1.3 f i s h  was es t imated  
on an in-season bas i s  i n  1987. L i nea r  d i s c r i m i n a n t  f u n c t i o n s  developed w i t h  age- 
1.3 escapement sca les  f rom 1986 were used f o r  t h i s  ana l ys i s .  Stock composi t ion 
es t imates  were p rov ided  t o  f i s h e r y  managers w i t h i n  24 h  t o  48 h  a f t e r  each 
f i s h i n g  pe r i od ,  p r i o r  t o  t h e  f o rmu la t i on  o f  t h e  f o l l o w i n g  week's f i s h i n g  p lan .  
Escapement sca le  samples taken i n  1987 were used t o  develop new c u r r e n t - y e a r  
standards t o  r e c l a s s i f y  t h e  catches a f t e r  t h e  f i s h i n g  season was over .  I n  
a d d i t i o n ,  app rop r i a te  LDF's were c rea ted  t o  c l a s s i f y  i n r i v e r  samples o f  t h e  
Canadian Taku R i v e r  ha rves t  and t h e  Taku R i ve r  escapement p a s t  Canyon I s l and ,  
a l l o w i n g  t o t a l  r e t u r n s  and e x p l o i t a t i o n  r a t e  es t imates  t o  be developed f o r  
s p e c i f i c  Taku R i v e r  s tocks.  

We performed t h e  LDF analyses on an IBM-compatible microcomputer us i ng  a  s e r i e s  
o f  FORTRAN programs developed by B. Conrad (ADF&G, Commerci a1 F i s h e r i e s  D i v i s i o n ,  
Anchorage). The programs used a  s tepwi  se procedure t o  s e l e c t  s c a l e  v a r i a b l e s  
f o r  each LDF; p a r t i a l  F - s t a t i s t i c s  were used as t h e  main c r i t e r i a  f o r  e n t r y  and 
removal o f  v a r i a b l e s .  Only one v a r i a b l e  f rom a  group o f  h i g h l y  r e l a t e d  v a r i a b l e s  
was g e n e r a l l y  a l lowed t o  e n t e r  t h e  f u n c t i o n s .  Va r i ab les  were added u n t i l  t h e  
p a r t i a l  F - s t a t i s t i c s  o f  a l l  t h e  remain ing v a r i a b l e s  a v a i l a b l e  f o r  e n t r y  i n t o  t h e  
f u n c t i o n  were below a  t h r e s h o l d  va lue  o f  4.0. The stepwi se procedure used f o r  
v a r i a b l e  s e l e c t i o n  does n o t  n e c e s s a r i l y  r e s u l t  i n  maximum c l a s s i f i c a t i o n  
accurac ies o r  t h e  most balanced c l a s s i f i c a t i o n  m a t r i x  when d i s c r i m i n a t i n g  more 
than  two groups. I ns tead  i t  tends t o  d i f f e r e n t i a t e  we1 1  -separated groups f u r t h e r  
i n s t e a d  o f  improv ing  d i f f e r e n t i a t i o n  o f  poor ly -separa ted  groups (Habbema and 
Hermans 1977). Scale v a r i a b l e s  t h a t  p rov ided  t h e  b e s t  d i s c r i m i n a t i o n  between 
t h e  groups t h a t  m i s c l a s s i f i e d  most o f t e n  were o c c a s i o n a l l y  added t o  o r  
s u b s t i t u t e d  f o r  o t h e r  v a r i a b l e s  by t h e  ope ra to r  t o  e i t h e r  inc rease  t h e  mean 
c l a s s i f i c a t i o n  accuracy o r  p rov ide  b e t t e r  ba l  ance t o  t h e  c l a s s i f i c a t i o n  m a t r i x .  
A  n e a r l y  unbiased es t ima te  o f  c l a s s i f i c a t i o n  accuracy f o r  each LDF was determined 
us ing  a  1  eav i  ng-one-out ( j a c k k n i f e )  procedure (Lachenbruch 1967). The j a c k k n i f e  
procedure was used t o  reduce b i a s  caused by us ing  t h e  same s e t  o f  samples bo th  
f o r  c a l c u l a t i n g  t h e  d i s c r i m i n a n t  f u n c t i o n  and f o r  de te rmin ing  i t s  accuracy. 

Construction of Standards. Standards were developed f o r  s i x  s tock  groups. F i v e  
o f  t h e  groups represen ted  i n d i v i d u a l  1  ake systems, whi 1  e  t h e  rema in ing  "non- 
l a k e "  group was a  conglomerat ion o f  samples taken f rom r i v e r ,  slough, and stream 
spawners a long  t h e  mainstem o f  t h e  Taku R i v e r  and severa l  impo r tan t  t r i b u t a r i e s .  
We c rea ted  s tandards o n l y  f o r  t h e  age-1.3 f i s h  due t o  t h e  s c a r c i t y  o f  sca les  o f  
o t h e r  age c lasses  a v a i l a b l e  f rom severa l  o f  t h e  s tock  groups. We used a t  l e a s t  
100 sca les  f rom each group w i t h  t h e  excep t ion  o f  Ku tha i  Lake, f o r  which o n l y  63 
sca les  were ava i  1  ab le .  

Classification of Catches. Age-spec i f i c  LDF's were used t o  ass ign  s tock  group 
o f  o r i g i n  t o  mixed-stock samples o f  age-1.3 sockeye salmon. P o i n t  es t imates  o f  
s t ock  composi t ion were ad jus ted  f o r  c l a s s i f i c a t i o n  e r r o r s  us ing  t h e  methods o f  
Cook and Lord  (1978). I n  cases where ad jus ted  p r o p o r t i o n s  f o r  a  s t o c k  group were 



l e s s  than zero, ca tch  samples were r e c l a s s i f i e d  w i t h  an LDF exc lud ing  t h a t  s tock 
group. Var i  ances and 90% conf idence i n t e r v a l  s  were computed f o r  t h e  adjusted 
est imates o f  s tock  propor t ions  us ing  the  methods o f  P e l l a  and Robertson (1979). 

Catch samples were analyzed on an in-season bas is  w i t h  standards developed from 
escapements i n  1986. Catches were r e c l a s s i f i e d  a f t e r  t he  f i s h i n g  season was over 
u s i  ng standards bu i  1  t from 1987 escapement samples. 

The numbers o f  f i s h  by stock group f o r  t he  catch o f  age-1.3 f i s h  were computed 
f o r  each f i s h i n g  p e r i o d  by m u l t i p l y i n g  the  t o t a l  est imated ca tch  o f  age-1.3 f i s h  
by the  adjusted LDF est imate o f  c o n t r i b u t i o n  o f  each group; 

'i1.3 = C*P1.3*Si1.3 

where: 

'i 1.3 = est imated ca tch  o f  f i s h  aged 1.3 r e t u r n i n g  t o  group 
* i, 

C = t o t a l  catch i n  a  f i s h i n g  per iod,  

P1 .3 = est imated p ropo r t i on  o f  f i s h  aged 1.3 i n  t he  catch, 

= est imated p ropo r t i on  o f  group i i n  the  catch o f  f i s h  Si1*3 aged 1.3 i n  a  f i s h i n g  per iod.  

Catches o f  each s tock  group f o r  each f i s h i n g  pe r iod  were added t o  compute each 
group's c o n t r i b u t i o n  o f  age-1.3 f i s h  f o r  t he  e n t i r e  f i s h i n g  season. 

The catches o f  f i s h  o f  age groups o ther  than age-1.3 were assigned t o  s tock  group 
o f  o r i g i n  based on a  f u n c t i o n  o f  t he  est imated p ropo r t i on  o f  f i s h  aged 1.3 i n  
t he  ca tch  and the  r a t i o  o f  t he  est imated propor t ions  o f  f i s h  aged 1.3 t o  o the r  
age groups i n  t h e  respec t i ve  stock groups; 

where : 

'i j = est imated p ropo r t i on  of s tock j i n  t h e  catch o f  f i s h  
aged i, 

= est imated p ropo r t i on  o f  s tock j i n  the  catch o f  f i s h  
SJ(1'3) aged 1.3, 



Ei j = est imated p ropo r t i on  o f  f i s h  aged i i n  the  escapement 
o f  s tock  j, 

= est imated p ropo r t i on  o f  f i s h  age 1.3 i n  the  
EJ(1.3) escapement o f  s tock  j, 

n = number o f  stocks. 

The variances o f  t he  weekly and seasonal s tock composit ion est imates were 
approximated us ing  the  d e l t a  method (Seber 1982). Factors c o n t r i b u t i n g  t o  the  
var iance est imate included: (1) t he  age composit ion o f  t he  catch, (2) t h e  age- 
1.3 s tock  composit ion est imate made us ing  LDF, (3) t he  var iance o f  t h e  age- 
s p e c i f i c  s tock  composit ion estimates, (4) t he  sample s i z e  used t o  est imate the  
age composit ion o f  t he  catch, and (5)  t he  magnitude o f  t h e  catch. This  was a  
minimum est imate o f  t he  var iance o f  t he  stock composit ion because no var iance 
component was inc luded f o r  age classes n o t  c l a s s i f i e d  w i t h  LDF. 

Log-1 i kel  i hood r a t i o  ana lys i  s  (Zar 1984) was used t o  t e s t  f o r  d i  f fe rences between 
in-season and postseason weekly age-1.3 stock composit ion est imates d i f f e r e d  
s i g n i f i c a n t l y .  Data was arranged i n  a  contingency t a b l e  format and t e s t e d  w i t h  
the  G - s t a t i s t i c .  

Comparison o f  Scale Pat te rn  and Bra in  Paras i te  Data 

The prevalence o f  t he  myxosporidi an b r a i n  p a r a s i t e  Myxobo7us neurobius d i f f e r s  
among sockeye salmon stocks r e t u r n i n g  t o  the  Taku R iver  and Por t  Snettisham 
drainages (Moles e t  a1 . I n  press) .  This  b i o l o g i c a l  c h a r a c t e r i s t i c  o f f e r s  promise 
i n  separat ing mixed stocks o f  sockeye salmon. 

I n  1987, t he  ADF&G c o l l e c t e d  heads from a  subsample o f  t he  sockeye salmon sampled 
f o r  scales from D i s t r i c t  111 catches. The Nat ional  Marine F i she r ies  Service-Auke 
Bay Laboratory d issec ted  the  bra ins  from the  heads and analyzed t h e  b ra ins  f o r  
t he  presence o r  absence o f  t he  pa ras i te .  A goal o f  ob ta in ing  a t  l e a s t  200 matched 
b r a i n  p a r a s i t e  and scale samples per  week from the  D i s t r i c t  111 harvest  was 
es tab l  i shed. Examination o f  h i s t o r i c a l  age composit ion da ta  f o r  D i s t r i c t  111 
revealed t h a t  t h i s  number o f  samples was necessary t o  ensure the  a v a i l a b i l i t y  
o f  a t  l e a s t  100 age-1.3 f i s h  each week f o r  scale d i g i t i z i n g .  

The 1987 SPA est imates o f  s tock composit ion presented i n  t h i  s  r e p o r t  were der ived 
us ing scales from o n l y  those f i s h  t h a t  were a lso  sampled f o r  p a r a s i t e  incidence. 
L im i ted  matched b r a i n  p a r a s i t e  and scale sampl i n g  was a l so  undertaken i n  1986 
(Moles e t  a1 . I n  press) .  Because o f  t he  small e r  number o f  samples taken i n  1986 
f o r  p a r a s i t e  ana lys is ,  some o f  t he  scales used i n  developing SPA est imates o f  
s tock composit ion came from f i s h  t h a t  were no t  sampled f o r  pa ras i tes .  

Resul ts  o f  t he  independent analyses o f  scale pa t te rns  and b r a i n  p a r a s i t e s  were 
compared. We m u l t i p l i e d  SPA stock composit ion est imates by t h e  p a r a s i t e  inc idence 
found i n  samples from the  appropr iate stocks t o  develop a  p ro jec ted  b r a i n  
p a r a s i t e  inc idence f o r  each week's catch and compared these p r o j e c t i o n s  w i t h  the  
actual  b r a i n  p a r a s i t e  incidence found i n  the  catch samples. The f o l l o w i n g  
a lgo r i t hm was used t o  develop the  p ro jec ted  b r a i n  p a r a s i t e  inc idence (BP ) f o r  
t he  1987 data: P  



where: 

SPAK = SPA est imate o f  t he  Kuthai Lake s tock  c o n t r i b u t i o n ,  

SPAn = SPA est imate o f  t he  Mainstem Taku R iver  s tock  
c o n t r i b u t i o n ,  

SPAC = SPA est imate o f  t he  Crescent Lake s tock  c o n t r i b u t i o n ,  

SPAS = SPA est imate o f  t he  Speel Lake s tock  c o n t r i b u t i o n .  

RESULTS AND DISCUSSION 

Numbers o f  f i s h  

A t o t a l  o f  75,035 sockeye salmon were harvested by the  commercial d r i f t  g i l l  n e t  
f l e e t  i n  D i s t r i c t  111 i n  1987. F ish ing  began i n  the  t h i r d  week o f  June and 
cont inued through the  end o f  September. Weekly catches and s p e c i f i c  t ime and 
area r e g u l a t o r y  measures are summarized i n  Table 1. The f i s h e r y  was open a t o t a l  
o f  35.75 d. A maximum o f  153 boats de l i ve red  f i s h  i n  any one f i s h i n g  per iod.  
Catches were g rea tes t  du r ing  19-22 J u l y  ( s t a t i s t i c a l  week 30), when 15,457 f i s h  
were harvested. Catch-per-uni t - e f f o r t  (CPUE) was h ighes t  du r ing  the  p r i o r  f i s h i n g  
pe r iod  (12-14 J u l y ) .  Approximately 72% o f  the  catch was taken i n  Taku I n l e t  
( S u b d i s t r i c t  111-32; F igure 2), wh i l e  22% was taken i n  upper Stephens Passage 
( S u b d i s t r i c t  111-31), and 5% i n  lower Stephens Passage ( S u b d i s t r i c t  111-20). 
Catches i n  Por t  Snettisham ( S u b d i s t r i c t s  111-33 and 111-34) accounted f o r  l e s s  
than 1% o f  t he  harvest .  Por t  Snettisham was closed t o  f i s h i n g  u n t i l  17 August 
t o  a l l ow  increased passage o f  sockeye salmon i n t o  Crescent and Speel Lakes and 
t o  p r o t e c t  Snettisham Hatchery chum and chinook salmon brood stocks. 

Canadian commerci a1 f ishermen harvested 13,554 sockeye salmon i n  t h e  Taku R iver  
f i s h e r y  (Table 2). The f i s h e r y  was open a t o t a l  o f  26.2 d. The maximum number 
o f  f ishermen p a r t i c i p a t i n g  i n  any week o f  the  f i s h e r y  was 13. The ca tch  and CPUE 
were h ighes t  du r ing  the  20-23 J u l y  opening ( s t a t i s t i c a l  week 30). 

ADF&G operated a t e s t  g i l l  ne t  f i s h e r y  i n  D i s t r i c t  111 designed t o  examine the  
r e l a t i v e  e f fec t i veness  o f  several types o f  g i l l  ne ts  (TTC 1988). Two boats f i s h e d  
one day each week i n  J u l y  ( s t a t i s t i c a l  weeks 28-31) and from 1 a te  August through 
mid-September ( s t a t i s t i c a l  weeks 35-38). A t o t a l  o f  1,431 sockeye salmon were 
taken i n  t h i s  t e s t  f i s h e r y  (Table 3) .  

CDFO operated an i n r i v e r  t e s t  f i s h e r y  t o  p rov ide  an index o f  coho and chum salmon 
abundance (TTC 1988) . One f i sherman made f i v e  standardized d r i f t s  i n  t he  morning 
and i n  t he  evening each day the  commercial f i s h e r y  was no t  open between 27 J u l y  
and 16 October. A t o t a l  o f  237 sockeye salmon was taken i n  t h i s  t e s t  f i s h e r y  
(Tab1 e 3) .  



Age and Sex Composition 

Age and sex composit ion data summarized i n  t h i s  r e p o r t  are presented i n  g rea te r  
d e t a i l  i n  McPherson e t  a1 . (1988). 

Catch 

F ish  aged 1.3 dominated the  D i s t r i c t  111 harvest  o f  sockeye salmon, represent ing  
77% o f  t he  t o t a l  catch (Table 4). Weekly p ropor t ions  o f  age-1.3 f i s h  i n  t he  
catch ranged from a h igh  o f  86% du r ing  the  f i r s t  week o f  t he  season t o  a low o f  
60% du r ing  the  l a s t  sample pe r iod  (17 August - 28 September). Age-0.3 f i s h  were 
the  second most common ( lo%),  as was the  case i n  t he  1986 D i s t r i c t  111 f i s h e r y .  
The c o n t r i b u t i o n  o f  t h i s  age c lass  increased s t e a d i l y  through t h e  season from 
a low o f  3% du r ing  the  f i r s t  week t o  19% du r ing  the  l a s t  sample per iod .  A s i m i l a r  
seasonal t rend  was apparent f o r  t he  age-2.3 f i s h ,  which comprised 7% o f  t he  t o t a l  
harvest .  The sex composit ion o f  the  catch was 44% males and 56% females. 

The age composit ion o f  t he  Canadian Taku R iver  harvest  (Table 5) was s i m i l a r  t o  
t he  D i s t r i c t  111 age composit ion, except t h a t  f i s h  aged 0.3 were more preva len t  
i n  t he  i n r i v e r  f i s h e r y .  Age-1.3 f i s h  comprised 66% o f  t he  catch, fo l lowed by 
age-0.3 (20%), age-1.2 (7%), age-2.3 (4%) and o ther  age groups (2%). As seen i n  
the  D i s t r i c t  111 commercial f i she ry ,  t h e  c o n t r i b u t i o n  o f  f i s h  aged 0.3 increased 
through the  season. Males and females comprised 46% and 54% o f  t he  catch, 
r e s p e c t i v e l y  . 
F ish  aged 1.3 (69%) and 0.3 (18%) were most common i n  the  D i s t r i c t  111 t e s t  
f i s h e r y  ca tch  (Table 6) .  The i n r i v e r  Canadian t e s t  f i s h e r y  was n o t  sampled f o r  
scales due t o  the  low numbers o f  f i s h  caught. 

Escapement 

Large d i f f e rences  i n  age composit ion were apparent i n  escapements t o  the  Taku 
River  and Por t  Snettisham drainages. The p o r t i o n  o f  t he  Taku R iver  run  t h a t  
migrated u p r i v e r  past  Canyon I s l a n d  was comprised o f  age groups 1.3 (54%), 1.2 
(17%), 0.3 (13%), 1.1 (5%), 2.3 (5%), and o thers  (6%; Table 7).  F i sh  aged 1.3 
were t h e  most common age c lass  throughout t he  season. Age-1.2 f i s h  were most 
p reva len t  du r ing  5-11 Ju ly ,  when they comprised 38% o f  t he  f i s h  wheel catches. 
Age-0.3 f i s h  increased i n  abundance du r ing  the  season from a low o f  1% dur ing  
21-27 June t o  a h igh  o f  21% du r ing  2-8 August. The c o n t r i b u t i o n  o f  jacks  (sockeye 
salmon aged . l )  was h igher  (8%) than i n  any year  s ince 1984 and may i n d i c a t e  
hea l thy  r e t u r n s  from the  1984 brood year i n  1988 and 1989. Males were more common 
(58%) i n  f i s h  wheel catches than were females (42%). 

Taku R iver  stocks e x h i b i t e d  an extreme d i v e r s i t y  i n  age composit ion (Table 8),  
as a l so  seen i n  o ther  years (McGregor e t  a l .  1984; McGregor and McPherson 1986; 
McPherson and McGregor 1986; McPherson e t  a1 . 1988). F ish  c l a s s i f i e d  as age-0. 
comprised 47% o f  t he  ageable scales taken from r i v e r  spawners, bu t  were absent 
o r  represented l e s s  than 3% o f  samples from each l a k e  system. F i sh  w i t h  two 
freshwater annu l i  were more common i n  re tu rns  t o  l a k e  systems than i n  r i v e r  
spawners. Age-1.2 f i s h  predominated i n  f i s h  sampled a t  Kuthai Lake (52%). 



I n  c o n t r a s t ,  f i s h  f rom escapements t o  Po r t  Snet t isham dra inages e x h i b i t e d  1 i t t l e  
d i v e r s i t y  i n  age composi t ion.  Age-1.3 sockeye salmon comprised over  90% o f  t h e  
escapement t o  each o f  Crescent and Speel Lakes. The sex compos i t ion  o f  samples 
taken a t  these  l a k e s  was d i s t i n c t i v e ;  females made up an es t imated  81% o f  t h e  
Speel Lake escapement and 62% of t h e  Crescent Lake escapement. 

Stock Identification 

Scale Measurements 

The two s c a l e  p a t t e r n  v a r i a b l e s  t h a t  were most va luab le  f o r  d i s c r i m i n a t i n g  
between s tocks  were t h e  number o f  c i r c u l i  i n  and t h e  w i d t h  o f  t h e  f reshwater  
growth zone (Table 9).  Re1 a t i o n s h i p s  o f  sca le  v a r i a b l e  va lues  between s tocks  
were s i m i l a r  as i n  1986 (McGregor and Wal ls  1987). Ku tha i  Lake f i s h  e x h i b i t e d  
by f a r  t h e  g r e a t e s t  f reshwater  growth, f o l l owed  by f i s h  f rom t h e  Tatsamenie Lake 
system. The sma l l es t  f reshwater  growth was e x h i b i t e d  by t h e  Crescent Lake group. 
Scales f rom L i t t l e  Trapper Lake f i  sh d i  s p l  ayed t h e  second smal l  e s t  f reshwater  
growth zone. Scales f rom t h e  Mainstem Taku R i v e r  and Speel Lake groups were 
i n te rmed ia te  t o  Ku tha i  Lake and Crescent Lake sca les  i n  t h e  amount o f  f reshwater  
growth. Other  sca le  v a r i a b l e s  f rom t h e  f reshwater  growth zone t h a t  were u s e f u l  
i n  d i s t i n g u i s h i n g  between groups i nc l uded  v a r i a b l e s  4 ( t he  d i s t a n c e  between t h e  
sca le  focus  and t h e  f o u r t h  f reshwater c i r c u l u s ) ,  14 ( t h e  d i s t a n c e  f rom t h e  second 
f reshwater  c i r c u l u s  t o  t h e  end o f  t h e  f i r s t  f reshwater  annu la r  zone), and 17 
( v a r i a b l e  4 d i v i d e d  by t h e  d i s tance  across t h e  f i r s t  f reshwater  annu la r  
zone) (Appendix A. 1). 

D i f f e rences  i n  sca le  growth i n  t h e  f i r s t  mar ine zone between s tocks  were a l s o  
apparent.  As w i t h  f reshwater  growth, t h e  marine growth o f  Ku tha i  and Crescent 
Lake groups showed t h e  g r e a t e s t  separa t ion  between s tocks.  

C l  a ss i  f i c a t i o n  Accurac ies 

The mean c l a s s i f i c a t i o n  accuracy o f  1986 standards used i n-season t o  c l a s s i f y  
t h e  D i s t r i c t  111 ca t ch  o f  age-1.3 f i s h  was 0.738, w h i l e  t h e  mean c l a s s i f i c a t i o n  
accuracy o f  1987 standards used on a postseason b a s i s  t o  c l a s s i f y  catches was 
0.672 (Table 10). The Kutha i  Lake r u n  c l a s s i f i e d  most a c c u r a t e l y  (>0.930) i n  
bo th  in-season and postseason analyses. Crescent, Speel , L i t t l e  Trapper, and 
L i t t l e  Tatsamenie Lake groups were c o r r e c t l y  assigned a t  i ntermedi a t e  va lues 
(0.614 t o  0.807) w i t h  s l  i g h t l y  lower  accurac ies i n  t h e  postseason ana l ys i s .  
Mainstem Taku R i v e r  spawners c l a s s i f i e d  w i t h  t h e  lowes t  accuracy i n  bo th  i n -  
season (0.481) and postseason (0.500) analyses. C l a s s i f i c a t i o n  ma t r i ces  o f  a l l  
i n -  and postseason LDF's used t o  c l a s s i f y  D i s t r i c t  111 catches a re  i nc l uded  i n  
Appendices B . l  and B.2, r e s p e c t i v e l y .  

Catches of age-1.3 f i s h  i n  t h e  Canadian Taku R i v e r  f i s h e r y  and t h e  Canyon I s l a n d  
f i s h  wheels were c l a s s i f i e d  on a postseason bas i s  i n t o  f o u r  groups, exc lud ing  
t h e  S n e t t i  sham systems. The mean c l  ass i  f i c a t i o n  accuracy o f  t h e  four-way LDF 
was 0.779 (Appendix B.3). The Kuthai  Lake group c l a s s i f i e d  c o r r e c t l y  most o f t e n  
(0.968), f o l l  owed by L i t t l e  Trapper Lake (0.760), L i t t l e  Tatsamenie Lake (0.704), 
and Mainstem Taku R i v e r  (0.683). 



Estimates of Stock Composition 

Age-1.3 F i s h  

Trends i n  weekly postseason s tock  composi t ion es t imates  were s i m i l a r  f o r  
D i s t r i c t  111, Canadian Taku R iver ,  and Canyon I s l a n d  f i s h  wheel catches o f  age- 
1.3 f i s h  (Table 11; F igu re  4).  Ku tha i  Lake f i s h  comprised h i g h  p r o p o r t i o n s  o f  
catches through t h e  end o f  June ( s t a t i s t i c a l  week 27). F i s h  bound f o r  L i t t l e  
Trapper Lake inc reased  i n  abundance i n  e a r l y  J u l y  and represen ted  t h e  m a j o r i t y  
o f  age-1.3 catches d u r i n g  t h e  second f u l l  week o f  J u l y  ( s t a t i s t i c a l  week 29). 
The Mainstem Taku R i v e r  group dominated catches f rom l a t e  J u l y  ( s t a t i s t i c a l  week 
31) th rough  t h e  end o f  t h e  season. F i s h  f rom L i t t l e  Tatsamenie Lake were p resen t  
a t  low l e v e l s  throughout  t h e  season. 

The Snet t isham c o n t r i b u t i o n  o f  age-1.3 f i s h  was ve ry  low i n  t h e  D i s t r i c t  111 
f i s h e r y  u n t i l  m id - Ju l y  (Table 11; F igu re  5).  Age-1.3 r e t u r n s  t o  Crescent Lake 
peaked i n  l a t e  J u l y  ( s t a t i s t i c a l  weeks 30 and 31).  Speel Lake accounted f o r  
1  arge p r o p o r t i o n s  (>30%) o f  age-1.3 catches d u r i n g  s t a t i s t i c a l  week 30 (19-22 
J u l y )  and t h e  l a s t  sample p e r i o d  o f  t h e  season ( s t a t i s t i c a l  weeks 34-40 pooled) .  

A1 1 Ages 

The D i s t r i c t  111 harves t  o f  a l l  age c lasses  o f  sockeye salmon was comprised o f  
t h e  f o l l o w i n g  es t imated  s tock  p ropo r t i ons :  38% Mainstem Taku R iver ,  23% L i t t l e  
Trapper Lake, 16% Crescent Lake, 12% Speel Lake, 8% Kutha i  Lake, and 3% L i t t l e  
Tatsamenie Lake (Table 12). The combined c o n t r i b u t i o n  o f  Taku R i v e r  s tocks  
equaled 72% o f  t h e  harves t ,  o r  53,997 f i s h .  The r e l a t i v e  c o n t r i b u t i o n s  o f  t h e  
s i x  s tock  groups were s i m i l a r  i n  1987 t o  those o f  1986, w i t h  t h e  excep t ion  o f  
t h e  L i t t l e  Tatsamenie Lake group. I n  1986 t h i s  group was t h e  t h i r d  most 
p reva len t ,  compr is ing  20% o f  t h e  catch,  b u t  i n  1987 i t  was t h e  l e a s t  impor tan t  
o f  any s tock  group. Snett isham s tocks  were more p reva len t  i n  1987 (28%) than  i n  
1986 (17%). Approx imate ly  68% o f  t h e  t o t a l  es t imated  Snet t isham ha rves t  was 
taken i n  s t a t i s t i c a l  weeks 30 and 31. Maximum ha rves t s  o u t s i d e  o f  Taku I n l e t  
( S u b d i s t r i c t s  111-31 and 111-20) a l s o  occurred d u r i n g  these  two weeks. An 
es t imated  95% o f  t h e  harves t  o f  age-0. f i s h  were f rom t h e  Mainstem Taku R iver .  
P r i n c i p a l  c o n t r i b u t o r s  t o  t h e  ca t ch  o f  age-2. f i s h  were L i t t l e  Trapper Lake, 
Mainstem Taku R iver ,  and Crescent Lake. 

The Canadian Taku R i v e r  harves t  was a l s o  comprised predominant ly  o f  t h e  Mainstem 
Taku R i v e r  group (65%; Table 13). The remainder o f  t h e  ha rves t  was c o n t r i b u t e d  
by L i t t l e  Trapper Lake (20%), L i t t l e  Tatsamenie Lake (9%), and Kutha i  Lake (6%). 
Sockeye salmon taken  1 a t e  i n  t h e  season, between e a r l y  August ( s t a t i s t i c a l  week 
32) and t h e  l a s t  week o f  f i s h i n g ,  represen ted  50% o f  t h e  1987 catch,  h i ghe r  than  
i n  any o t h e r  yea r  o f  t h e  f i s h e r y  except 1979. The c o n t r i b u t i o n  o f  age-0. f i s h ,  
which a re  almost a l l  bound f o r  Mainstem Taku R i v e r  spawning s i t e s ,  t o  t h e  f i s h e r y  
was h i g h e r  (20%) than i n  any p rev ious  year  t h a t  age composi t ion da ta  have been 
c o l  1  ected.  

The t o t a l  commercial harves t  o f  Taku R i v e r  sockeye salmon s tocks  i n  D i s t r i c t  111 
and t h e  Taku R i v e r  was es t imated  a t  67,551 f i s h .  The Canadian ha rves t  o f  13,554 
represen ts  20% o f  t h a t  t o t a l .  An a d d i t i o n a l  1,265 Taku R i v e r  and 402 Snet t isham 
sockeye salmon were taken i n  t e s t  f i s h e r i e s  i n  D i s t r i c t  111 and t h e  Taku R iver ;  



these est imates were der ived by apply ing the  s tock  composit ion est imates f o r  
weekly D i s t r i c t  111 and i n r i v e r  commercial harvests t o  the  t e s t  f i s h e r y  harvests 
du r ing  t h e  same weeks. 

While f i s h e r y  ca tch  s t a t i s t i c s  are presumed t o  be h i g h l y  accurate, a  degree o f  
unce r ta in t y  i s  connected w i t h  the  mark-recapture est imate o f  t he  i n r i v e r  
escapement. The 95% conf idence i n t e r v a l  o f  t he  seasonal est imate o f  escapement 
t o  Canadian p o r t i o n s  o f  t he  Taku R iver  drainage ranged from approximately 74,000 
t o  100,000 f i s h  (McGregor and C la rk  1988). The variances o f  t h e  weekly i n r i  ver  
abundance i nd i ces  used t o  weight the  s tock  composit ion est imates were l a rge .  
Due t o  the  unce r ta in t y  i n  these weekly abundance ind ices ,  t he  Canyon I s 1  and s tock  
composit ion est imates were n o t  used i n  t h i s  r e p o r t  t o  est imate t h e  t o t a l  i n r i v e r  
r e t u r n  by s tock  group; these est imates are simply presented as weekly p ropor t ions  
o f  t he  f i s h  passing Canyon I s l a n d  (Table 14). 

To ta7  Run E s t i m a t e s  

The mark-recapture est imate o f  sockeye salmon escapement pas t  Canyon I s l a n d  was 
87,130 f i s h ,  o f  which 73,339 escaped t o  spawn (McGregor and C l  a r k  1988). The 
escapement f a l l s  w i t h i n  the  i n t e r i m  U.S. and Canadian escapement goal range o f  
71,000 t o  80,000 sockeye salmon. The t o t a l  est imated run  o f  Taku R iver  sockeye 
salmon was 142,155 (Table 15).  The commercial ca tch  o f  67,551 f i s h  was midway 
w i t h i n  t h e  TAC range o f  62,155-71,155 f i s h .  

To ta l  run  and e x p l o i t a t i o n  r a t e  est imates are a v a i l a b l e  f o r  f o u r  i n d i v i d u a l  
weired systems i n  the  Taku R iver  and Por t  Snettisham drainages (Table 15). To ta l  
runs o f  Crescent and Speel Lake stocks were each near 20,000 f i s h .  The Crescent 
Lake s tock  was e x p l o i t e d  a t  a  s l i g h t l y  h igher  r a t e  than t h e  Speel Lake stock, 
as was the  case i n  1986. The r e t u r n  o f  L i t t l e  Trapper Lake sockeye salmon t o t a l e d  
nea r l y  33,000 f i s h  o f  which 54% were taken i n  D i s t r i c t  111 (compared t o  an SPA 
est imated e x p l o i t a t i o n  r a t e  o f  50% i n  1986). The L i t t l e  Tatsamenie Lake r e t u r n  
t o t a l e d  s l i g h t l y  over 6,000 f i s h  (compared t o  28,000 i n  1986), o f  which 37% were 
taken i n  t he  D i s t r i c t  111 f i s h e r y .  

The in te rannua l  v a r i a b i l i t y  i n  e x p l o i t a t i o n  r a t e s  o f  t he  Taku R iver  run  as a  
whole has been very small i n  t he  f o u r  years f o r  which we have data  (Table 16). 
The D i s t r i c t  111 f i s h e r y  has harvested an average o f  36% o f  t he  run, ranging from 
a  low o f  31% i n  1984 t o  a  h igh  o f  39% i n  1985. The combined U.S. and Canadian 
u t i l i z a t i o n  o f  t h i s  run  has averaged 46%, vary ing  w i t h i n  the  narrow range o f  
45%-48%. As i n  prev ious years, t he  1987 Snettisham run  was e x p l o i t e d  i n  D i s t r i c t  
111 a t  a  h igher  r a t e  (55%) than Taku R iver  re tu rns .  E x p l o i t a t i o n  r a t e s  on 
Snettisham stocks have a l so  va r ied  l i t t l e  from 1984 through 1987, averaging 54% 
dur ing  t h i s  t ime. I n  1983 the  Snettisham run  was e x p l o i t e d  a t  on l y  21%; t h i s  
was 1  i k e l y  caused by f i s h e r y  r e s t r i c t i o n s ,  low e f f o r t  l e v e l s  i n  t he  f i she ry ,  
and the  preponderance o f  4-year-o lds i n  t he  re tu rns  (McGregor 1985). 

The reader should be aware t h a t  t o t a l  run  est imates f o r  Taku R iver  and Por t  
Snettisham sockeye salmon stocks inc luded i n  t h i s  r e p o r t  do n o t  take  i n t o  account 
t he  poss ib le  i n t e r c e p t i o n  o f  these stocks i n  o ther  f i s h e r i e s .  I n  1987 l a r g e  
numbers o f  sockeye salmon (44,766) were taken i n  t he  Southeast Alaska D i s t r i c t  
112 purse seine f i s h e r y .  This  f i s h e r y  t a r g e t s  p r i m a r i l y  on p i n k  and chum salmon. 
I n c i d e n t a l  catches o f  sockeye salmon i n  the  D i s t r i c t  112 f i s h e r y  were 1  argest  



from mid- t o  l a t e  J u l y  ( s t a t i s t i c a l  weeks 30-31), when approximately 56% o f  t he  
t o t a l  sockeye salmon catch i n  t he  d i s t r i c t  was taken. The inc idence o f  age-0. 
sockeye salmon i n  D i s t r i c t  112 catches du r ing  these two weeks was approximately 
10% (McPherson e t  a l .  1988), s i m i l a r  t o  t he  inc idence o f  age-0. f i s h  i n  t he  
D i s t r i c t  111 g i l l  n e t  harvest  du r ing  s t a t i s t i c a l  weeks 30-32. It i s  l i k e l y  t h a t  
a  l a r g e  p o r t i o n  o f  t he  D i s t r i c t  112 harvest  du r ing  these two weeks was from the  
Taku River .  Lynn Canal sockeye salmon are the  on l y  o ther  known nor thern  Southeast 
Alaska stocks t h a t  c o n t r i b u t e  age-0. f i s h  t o  the  f i s h e r i e s  i n  t h i s  area, and most 
o f  these are e a r l y  run  f i s h  t h a t  t y p i c a l l y  pass through the  D i s t r i c t  115 f i s h e r y  
by s t a t i s t i c a l  week 29 (McPherson and Jones 1987). No q u a n t i t a t i v e  e f f o r t s  have 
been made t o  est imate the  magnitude o f  these i n te rcep t i ons  because the  extreme 
mixed-stock na ture  o f  t he  D i s t r i c t  112 f i s h e r y  complicates e f f o r t s  t o  accura te ly  
est imate s tock  composit ions. It i s  apparent, however, t h a t  i n  years when l a r g e  
catches o f  sockeye salmon are taken i n  D i s t r i c t  112, s i g n i f i c a n t  numbers o f  Taku 
R iver  and Por t  Snettisham sockeye salmon may be in te rcepted.  

Comparison of In- and Postseason Estimates 

Di f fe rences between the  weekly in-season and postseason age-1.3 s tock  composit ion 
est imates were genera l l y  small, e s p e c i a l l y  f o r  the  Kuthai , L i t t l e  Tatsamenie, 
Crescent, and Speel Lake stocks. Seasonal t rends  and peak weeks i n  t he  
c o n t r i b u t i o n  o f  t h e  i n d i v i d u a l  stocks va r ied  l i t t l e  between i n -  and postseason 
analyses. In-season ana lys is  detected the  poor r e t u r n  o f  t h e  L i t t l e  Tatsamenie 
Lake r u n  and a l so  the  s t rong con t r i bu t i ons  o f  Mainstem Taku R iver  and Snettisham 
stocks. However, l o g - l i k e l i h o o d  ana lys is  revealed t h a t  s i g n i f i c a n t  d i f f e rences  
were present  i n  seven o f  t he  n ine  s t r a t a  compared (Table 17). The L i t t l e  Trapper 
Lake s tock  was n o t  present  i n  t he  catch a f t e r  s t a t i s t i c a l  week 29 i n  t he  i n -  
season ana lys is ,  bu t  postseason ana lys is  w i t h  c u r r e n t  year  standards i nd i ca ted  
t h a t  t h i s  s tock  remained present a t  low t o  moderate l e v e l s  through s t a t i s t i c a l  
week 33. O f  t he  o ther  s tock groups, t he  c o n t r i b u t i o n  est imates o f  t he  Mainstem 
Taku R iver  group d i f f e red  the  most. Weekly postseason est imates o f  t h i s  group 
were genera l l y ,  bu t  n o t  always, lower then in-season est imates. 

When s tock  composit ion est imates were pooled i n t o  Taku and Snettisham groups, 
d i f f e rences  were noted i n  on ly  t h ree  o f  t he  n ine  s t r a t a  (Table 18). D i f fe rences 
were present  i n  e a r l y  weeks o f  t he  season ( s t a t i s t i c a l  weeks 26, 28, and 29). 
A f t e r  t h i s  t ime t h e  est imates were extremely close. 

Comparison of Scale Pattern and Brain Parasite Data 

Di f fe rences i n  t he  incidence o f  Myxobolus neurobius i n  1987 D i s t r i c t  111 catch  
samples and the  p ro jec ted  inc idence one would expect based on SPA s tock  
composit ion est imates were very small (F igure 6) .  The average weekly d e v i a t i o n  
between the  SPA p r o j e c t i o n s  and actual  b r a i n  p a r a s i t e  inc idence was 6%, w i t h  a  
minimum weekly d i f f e r e n c e  o f  2% and a  maximum d i f f e r e n c e  o f  12%. The p ro jec ted  
inc idence was g rea te r  than the  actual  incidence i n  f i v e  cases and l e s s  i n  f o u r  
cases (no apparent seasonal t rend  t o  the  d i f f e rences ) .  D i f fe rences between weekly 
SPA p r o j e c t i o n s  and actual  b r a i n  p a r a s i t e  incidence i n  D i s t r i c t  111 du r ing  t h e  
1986 f i s h i n g  season were even smal ler,  averaging o n l y  3% and ranging from 0% t o  
8% (Figure 6) .  



High proportions of Crescent, Speel, and Kuthai Lake sockeye salmon harbor the 
Myxobolus parasite. Variable, but generally 1 ow, proportions of parasitized fish 
are found in stocks spawning along the mainstem of the Taku River, and stocks 
from Little Trapper and Little Tatsamenie Lakes do not harbor the parasite (Moles 
et al. i n  press). Because some stocks in both the Taku River and Port Snettisham 
drainages are parasitized, this biological characteristic is not by itself useful 
in assigning specific stock of origin information to District 111 catches. It 
does offer promise in several respects, however. It provides an independent 
method of assessing the relative accuracy of SPA stock composition estimates, 
and in combination with other biological characteristics, such as scale patterns, 
it may increase the accuracy and precision of stock composition estimates. 
Analysis combining paired scale pattern and brain parasite data has not been 
conducted; however, independent SPA and parasite data sets from 1986 and 1987 
agreed very cl osely . 
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TABLES AND FIGURES 



T a b l e  1. Distr ic t  111 f i s h e r y  o p e n i n g s ,  e f f o r t ,  a n d  h a r v e s t  o f  s o c k e y e  s a l m o n  b y  s t a t i s t i c a l  week a n d  
s u b d i s t r i c t ,  1 9 8 7 .  

C a t c h  

S u b d i s t r i c t  
S t a t i s t i c a l  D a t e s  # o f  Days # o f  E f f o r t  T o t a l  CPUE 

Week F i s h e d  F i s h e d  B o a t s  ( B o a t  Days) 2  0  3 1  32  3 3  34  C a t c h  C a t c h / B o a t  Day 

T o t a l  3 5 . 7 5  990 2 , 5 7 0  3 , 9 3 8  1 6 , 4 1 9  5 4 , 3 1 0  3  3 6 5  7 5 , 0 3 5  2 9 . 2 0  

Taku I n l e t  c l o s e d  n o r t h  o f  Jaw P o i n t .  
P o r t  S n e t t i s h a m  c l o s e d  e a s t  o f  a  l i n e  f r o m  P o i n t  S t y l e m a n  t o  P o i n t  Amner. 
No f i s h i n g  was  a l l o w e d  b e t w e e n  1 0  p.m. a n d  4  a.m. ( t o  r e d u c e  t h e  c a t c h  o f  i m m a t u r e  c h i n o o k  s a l m o n ) .  
F i s h i n g  a r e a  was  l i m i t e d  t o  p o r t i o n s  o f  Dis t r ic t  111 s o u t h  o f  t h e  l a t i t u d e  o f  G r a v e s  P t .  l i g h t  f r o m  1 2 : O l  p.m. 
o n  7 / 2 1  t o  12:OO noon o n  7 / 2 2  ( t o  h a r v e s t  s u r p l u s  p i n k  a n d  chum s a l m o n  w h i l e  m i n i m i z i n g  t h e  t a k e  o f  s o c k e y e ) .  
F i s h i n g  a r e a  was l i m i t e d  t o  p o r t i o n s  o f  District 111 s o u t h  o f  Midway I s l a n d  t o  a  l i n e  f r o m  P t .  L e a g u e  t o  P t .  
Hugh f r o m  1 2 : 0 1  p.m. on  7 / 2 9  t h r o u g h  12:OO noon on  7 / 3 1 .  
F i s h i n g  was  a l l o w e d  i n  t h o s e  p o r t i o n s  o f  District  111 s o u t h  o f  Midway I s l a n d  t o  a  l i n e  f r o m  P t .  L e a g u e  t o  P t .  
Hugh d u r i n g  t h e  e n t i r e  o p e n i n g .  Taku I n l e t  a n d  S t e p h e n s  P a s s a g e  w e r e  b o t h  o p e n  t o  f i s h i n g  f r o m  1 2 : O l  p.m. 
o n  8 / 2  u n t i l  1 2 : 0 0  noon o n  8 / 4 .  F i s h i n g  Taku I n l e t  n o r t h  o f  t h e  l a t i t u d e  o f  P e t e ' s  Rock was e x t e n d e d  t h r o u g h  
1 2 : 0 0  noon o n  8 / 5 .  
F i s h i n g  was  e x t e n d e d  f o r  24 h o u r s  a f t e r  t h e  i n i t i a l  t w o  d a y  o p e n i n g  o n l y  i n  t h o s e  w a t e r s  o f  Taku  I n l e t  n o r t h  
o f  P e t e ' s  Rock.  
F i s h e r y  o p e n i n g  was d e l a y e d  f r o m  12:Ol  p.m. Sunday  t o  1 2 : 0 1  p.m. Monday ( t o  r e d u c e  f i s h i n g  v e s s e l  c o n g e s t i o n  
d u r i n g  t h e  J u n e a u  Salmon D e r b y ) .  
P o r t  S n e t t i s h a m  was c l o s e d  f r o m  a  l i n e  f r o m  S h a r p  P o i n t  t o  S e n t i n e l  P o i n t .  
F i s h i n g  was a l l o w e d  f o r  1 d a y  i n  t h o s e  w a t e r s  n o r t h  o f  C i r c l e  P o i n t ,  a n d  t w o  d a y s  i n  t h o s e  w a t e r s  s o u t h  o f  
C i r c l e  P o i n t .  
Taku I n l e t  was c l o s e d  n o r t h  o f  a  l i n e  f r o m  G r e e l y  t o  C o o p e r  P o i n t s .  



Table 2 .  Canadian commercial g i l l  n e t  ha rves t  of sockeye salmon i n  t h e  
Taku River,  1 9 8 7 .  

E f f o r t  CPUE 
S t a t i s t i c a l  Dates # Days Number of (Boat (Catch/ 

Week Fished Fished  ish her men Days) Catch Boat Day) 

T o t a l  2 6 . 2  1 4  4  2 8 1  1 3 , 5 5 4  4 8 . 2 3  



Table 3 .  Tes t  f i s h e r y  ca t ches  of sockeye salmon i n  D i s t r i c t  111 
and t h e  Taku River ,  1987. 

- - 

Catch 
S t a t i s t i c a l  Inc lus ive  

Week Dates 111 Taku River  
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T a b l e  9 .  Means a n d  s t a n d a r d  e r r o r s  ( i n  p a r e n t h e s e s )  o f  b a s i c  a g e - 1 . 3  
s c a l e  v a r i a b l e s  u s e d  i n  p o s t s e a s o n  1 9 8 7  d i s c r i m i n a n t  a n a l y s e s  
( s c a l e  m e a s u r e m e n t s  a r e  i n  0 . 0 1 ' s  o f  i n c h e s  a t  1 0 0 X ) .  

Group  

F i r s t  F r e s h w a t e r  Zone F i r s t  M a r i n e  Zone 

No. C i r c u l i  W i d t h  Zone No. C i r c u l i  W i d t h  Zone 
V a r .  No. 1 V a r .  No. 2  V a r .  No. 1 V a r .  No. 2  

K u t h a i  L a k e a  2 0 . 9 5  ( . 3 2 )  2 2 6 . 8 3  ( 3 . 2 7 )  2 3 . 6 0  ( . 3 5 )  3 3 5 . 1 9  ( 4 . 6 0 )  

L .  T r a p p e r  L a k e  6 . 8 6  ( . l o )  7 9 . 6 2  ( 1 . 0 8 )  2 9 . 6 3  ( . 2 0 )  4 1 9 . 8 9  ( 2 . 4 7 )  

~ a i n s t e m '  9 . 0 9  ( . 1 4 )  1 0 5 . 5 1  ( 1 . 5 7 )  3 0 . 3 9  ( . 2 5 )  4 3 3 . 6 4  ( 3 . 6 1 )  

L .  T a t s a m e n i e  L a k e  1 0 . 6 1  ( . 2 2 )  1 3 1 . 3 6  ( 2 . 6 8 )  2 6 . 7 5  ( . 2 0 )  3 8 2 . 9 7  ( 2 . 8 0 )  

C r e s c e n t  L a k e  5 . 9 7  ( . 1 7 )  6 7 . 3 0  ( 1 . 7 8 )  3 0 . 6 1  ( . 2 8 )  4 4 8 . 3 5  ( 4 . 6 5 )  

S p e e l  L a k e  9 . 3 6  ( . 1 3 )  1 1 0 . 2 2  ( 0 . 9 9 )  2 8 . 7 7  ( . 2 5 )  4 2 2 . 0 6  ( 3 . 6 0 )  

" C o m p r i s e d  o f  s a m p l e s  t a k e n  a t  K u t h a i  L a k e  a n d  t h e  N a k i n a  R i v e r  c a r c a s s  
w e i r .  
C o m p r i s e d  o f  s a m p l e s  t a k e n  f r o m  m a i n s t e m ,  r i v e r ,  a n d  s l o u g h  s p a w n e r s  a t  
t h e  l o w e r  Taku a n d  N a k i n a  R i v e r s  a n d  t h e  H a c k e t t  R i v e r .  



Table 10. Proportions of age-1.3 standards used to 
estimate stock composition of District 111 
sockeye salmon catches that were classified 
correctly with in-season and postseason LDF 
analysis. 

- - - - - 

Proportion Correctly Classified 

Stock Group In-Season Postseason 

Kuthai Lake 0.933 0.968 

L-Trapper Lake 0.665 0.615 

Mainstem Taku River 0.481 0.500 

~.~atsamenie Lake 0.807 0.614 

Crescent Lake 0.780 0.697 

Speel Lake 0.760 0.640 

Mean 0.738 0.672 



Table 11. Age class-specific stock composition estimates and 90% confidence intervals 
calculated from scale pattern analysis of age 1.3 sockeye salmon by fishery and 
statistical week in 1987. 

Classification Group 
Stat Sample 

Fishery Week Size Kuthai L.Trapper Mainstem L.Tatsamenie Crescent Speel 

District 111 2 6 126 .623+. 118 
2 7 117 .309+.134 
2 8 108 .095+. 088 
2 9 121 .059+.067 
3 0 202 .041+.043 
3 1 166 .000+.001 
3 2 143 .022+.034 
3 3 100 Trace 
34-40 58 Trace 

Trace 
.226+. 242 
.367+. 308 
.640+. 329 
.183+.219 
.089+. 245 
.177+.209 
.172+.236 

Trace 

.013+. 097 

.036+. 138 

.053+. 158 

.053+. 14 1 

.008+. 101 

.035+. 135 
Trace 

.040+. 159 

.026+. 188 

Trace 
.105+.244 
.055+. 298 
.046+.261 
.335+. 270 
.097+.278 
.221+. 297 

Trace 
.355+. 488 

Taku River 
Escapementa 2 5 

2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
32 
3 3 
34 

71 .829+.131 
108 .812+.112 
98 .664+.130 
63 .279+.145 
100 .072+. 066 
99 .010+.026 
99 .010+.026 
100 .021+. 031 
93 .011+.027 
4 0 Trace 

.073+. 113 

.000+. 064 

.202+. 144 

.393+.242 

.524+.215 

.532+. 224 

.298+.215 

.291+. 184 

.086+.201 
Trace 

Taku River 
Catch 27-28 44 .422+.193 .229+.247 

2 9 61 .152+.101 .647+.217 
3 0 100 .082+.071 .328+.208 
3 1 95 .021+.039 .203+.210 
32 99 .020+.036 .221+.201 
3 3 100 .OOOi.OOl Trace 
3 4 7 7 Trace Trace 

.081+.172 .017+.084 

.107+.152 .081t.103 

.040+. 155 .094+. 111 

.283+.281 .045+.163 

.291+.247 .113+.160 

.434+. 269 .024+. 154 

.643+.279 .048+.184 

.689+. 185 Trace 

.824+.293 .080+.217 

.925+.182 .075+.182 

.305+.316 .044+.189 

.201+. 207 Trace 

.535+.265 .055+.170 

.714+.285 .062+. 198 

.539+.267 .221+.207 

.910+.185 .090+.186 
l.OOO+.OOO Trace 

" Escapement samples were taken in fishwheels at Canyon Island 



*
*
*
*
*
*
 

P
O

L
O

W
W

W
 

.
.

.
.

.
.

 
w

m
m

m
d

m
 

L
O

N
 

L
O

O
P

*
O

O
O

 
w

w
m

 
r- 

d
 

d
 

u
'
c

r
m

v
m

o
 

w
~

m
u

'
m

~
 

m
w

o
m

m
r

i
 

.
.
.
.
 

u
'm

 
L

O
W

 

. 
. 

r
l

d
 

m
m

m
o

o
o

 
P

a
d

 
L

O
W

0
 

. 
. 

d
 

d
 

v
w

u
'

O
m

N
 

w
w

r
-

 
c

u
m

 
m

~
l

n
 

L
O

L
C

 
. . 

m
r

i
 

v
v

L
O

r
l
0

V
)

m
 

m
v

m
m

w
m

o
 

m
m

o
m

 
W

N
 

... 
d

d
N

 
W

 

m
w

m
o

o
w

m
 

m
W

W
C

O
N

O
W

 
r
n

N
N

P
N

L
O

r
n

 
. . 

w
m

 
m

 
r
l 

o
o

m
~

~
d

d
~

~
 

r
-

d
 

m
 

m
 

m
 

o
m

r
-

m
w

m
 

d
v

r
-
v

d
d

 
d

L
O

d
 

L
O

m
 

. . 
d

d
d

 
v

 

C
 

:
 B 

a
E

 m
u
 

a
a
,
 m
 c 

.rl 
m
u
c
r
 w 

rd 
U

 
m
 rd 

U
-

i
r

f
 

3
2
E
3
c
f
i
m
a
J
r
d
 

U
 

-4
 

W
a
J
U
 

9
 
.
a
 .

u
a
o
 

X
4
Z
4
V
C
n
U
 

c B 
a
E
 m

u
 

acu 
m
 c
 

-4
 e

C
I
u
 w 

m
 Q

 
m
 a
 

U
r

f
d

 
C
H
C
H
W
W
r
d
 

u
 

.4
 

w
w
u
 

3
 

.
r
d
 
.
u
a
o
 

X
4
Z
d
V
V
)
H
 

L
 

B 
a
~
 r

d
~

 
a
a
,
 m
 c

 
-
4

 
r
d
u
c
r
 
w 

m
 U

 
m
 rd 

U
d

r
l

 
C
H
C
w
u
l
a
J
m
 

u
 

-
d

 
W
a
J
U
 

2
 

.
r
d
 
.
u
a
o
 

X
J
X
4
V
V
)
W
 



T a b l e  1 2 .  ( p a g e  2  o f  2 )  . 

S t a t i s t i c a l  
Week 

Age  G r o u p s  90% C . I . "  E f f o r t  

B o a t  
1 . 3  1 . 2  0 . t  2 . t  O t h e r s  T o t a l  Lower  U p p e r  P e r c e n t  D a y s  CPUE 

3 1  K u t h a i  0  0  0  0  0  0  0  11 0 . 0 %  0 . 0  
( 7 / 2 6 - 7 / 3 1 )  L. T r a p p e r  998  5  4  0  1 3 0  0  1 , 1 8 2  0  2 , 6 7 2  8 . 4 %  2 . 4  

M a i n s t e m  4 , 8 4 5  3 8 2  1 , 4 0 8  3 4 9  0  6 , 9 8 4  4 , 5 9 4  9 , 3 7 4  4 9 . 8 %  1 4 . 4  
L .  T a t s a m e n i e  3 9 3  2 2  3 1  70 0  5 1 6  0  1 , 3 3 1  3 . 7 %  1.1 
C r e s c e n t  3 , 8 9 2  6  1 6  2 9 5  2 0  4 , 2 2 9  3 , 0 6 4  5 , 3 9 4  3 0 . 1 %  8 . 7  
S p e e l  1 , 0 8 8  1 6  4  1 6  0  1 , 1 2 4  0  2 , 8 0 9  8 . 0 %  2 . 3  
T o t a l  1 1 , 2 1 6  480  1 , 4 5 9  8 6 0  20  1 4 , 0 3 5  4 8 5  2 8 . 9  

3 2  K u t h a i  1 5 7  3 1  0  1 7  0  2 0 5  5  9  3 5 1  2 . 2 %  0 . 9  
( 8 / 2 - 8 / 6 )  L. T r a p p e r  1 , 2 6 7  4  8  0  1 9 3  0  1 , 5 0 8  6 2 6  2 , 3 9 0  1 5 . 8 %  6 .7  

M a i n s t e m  2 , 9 4 3  1 6 5  1 , 4 8 4  2 5 2  0  4 , 8 4 4  3 , 2 2 9  6 , 4 5 9  5 0 . 9 %  2 1 . 6  
L.  T a t s a m e n i e  0  0  0  0  0  0  0  0  0 . 0 %  0 . 0  
C r e s c e n t  1 , 2 1 0  1 9  1 0 7  0  1 , 3 2 7  7 3 5  1 , 9 1 9  1 3 . 9 %  5 . 9  
S p e e l  1 , 5 8 2  1 7  9  2  9  0  1 , 6 3 7  3 7 9  2 , 8 9 5  1 7 . 2 %  7 . 3  
T o t a l  7 , 1 5 9  2 6 2  1 , 5 0 2  5 9 8  0  9 , 5 2 1  224  4 2 . 5  

3 3  K u t h a i  0  0  0  0  0  0  0  0  0 . 0 %  0 . 0  
( 8 / 9 - 8 / 1 2 )  L.  T r a p p e r  432 2  7  0  1 6 8  1 62 8  2 3 6  1 , 0 2 0  1 5 . 2 %  4 . 0  

M a i n s t e m  1 , 4 4 7  1 3 3  734  3 4 3  5  2 , 6 6 2  2 , 2 3 1  3 , 0 9 3  6 4 . 3 %  1 7 . 1  
L. T a t s a m e n i e  1 0 1  6  1 4  7 1  0  1 9 2  0  456  4 . 6 %  1 . 2  
C r e s c e n t  5 3 3  1 4  1 2 1  1 660  3 8 8  932  1 5 . 9 %  4 . 2  
S p e e l  0  0  0  0  0  0  0  0  0 . 0 %  0 .0  
T o t a l  2 , 5 1 3  1 6 7  7 5 2  7 0 3  7  4 , 1 4 2  1 5 6  2 6 . 6  

34-40 K u t h a i  0  0  0  0  0  0  0  0  0 . 0 %  0 . 0  
( 8 / 1 7 - 9 / 2 8 )  L. T r a p p e r  0  0  0  0  0  0  0  0  0 . 0 %  0 . 0  

M a i n s t e m  1 , 2 6 5  1 0 3  670  4  9 5  0  2 , 5 3 3  1 , 7 3 3  3 , 3 3 3  6 9 . 3 %  2 . 9  
L.  T a t s a m e n i e  5 7  3  8  6  9  0  1 3 7  0  4 0 8  3 . 8 %  0 . 2  
C r e s c e n t  9  2  0  1 3 5  0  1 2 8  0  3 1 0  3 . 5 %  0 . 1  
S p e e l  7 7 9  1 2  5  6  1 0  8 5 7  1 4 7  1 , 5 6 7  2 3 . 4 %  1 . 0  
T o t a l  2 , 1 9 3  1 1 8  684 660 0  3 , 6 5 5  1 0 0 . 0 %  8 8 6  4 . 1  

T o t a l  K u t h a i  4 , 6 0 9  9 8 3  0  2 8 1  6  5 , 8 7 9  5 , 2 0 5  6 , 5 5 3  7 . 8 %  2 . 3  
L.  T r a p p e r  1 4 , 3 6 3  932  0  2 , 2 5 5  3  1 7 , 5 5 3  1 4 , 4 2 3  2 0 , 6 8 3  2 3 . 4 %  6 . 8  
M a i n s t e m  1 7 , 4 5 2  1 , 3 3 8  7 , 3 9 9  2 , 0 2 1  9  2 8 , 2 1 9  2 3 , 5 6 2  3 2 , 8 7 6  3 7 . 6 %  1 1 . 0  
L.  T a t s a m e n i e  1 , 6 3 8  1 0 4  1 8 0  424 0  2 , 3 4 6  6 1 3  4 , 0 7 9  3 . 1 %  0 . 9  
C r e s c e n t  1 0 , 5 0 5  1 5  1 0 6  1 , 0 1 8  1 4 2  1 1 , 7 8 6  9 , 7 2 4  1 3 , 8 4 8  1 5 . 7 %  4 . 6  
S p e e l  8 , 8 3 5  1 2 3  8 4  2 0 9  1 9 , 2 5 2  5 , 8 6 1  1 2 , 6 4 3  1 2 . 3 %  3 . 6  
T o t a l  5 7 , 4 0 2  3 , 4 9 5  7 , 7 6 9  6 , 2 0 8  1 6 1  7 5 , 0 3 5  2 , 5 7 0  2 9 . 2  

" C o n f i d e n c e  i n t e r v a l s  a r e  minimum e s t i m a t e s  b a s e d  o n  t h e  p r o p o r t i o n s  o f  a g e - 1 . 3  f i s h ,  a g e  c o m p o s i t i o n ,  a n d  
s a m p l e  s i z e s .  



Table 1 3 .  Estimated contribution of sockeye salmon stocks by age class to the Taku River gill net 
fishery, 1987 .  

Statistical 
Week 

Age Groups 90% C.I." Effort 

Boat 
1 . 3  1 . 2  0 .  + 2 . t  Others Total Lower Upper Percent Days CPUE 

27-28 Kuthai 193  
(6 /29-7 /7)  L. Trapper 105 

Mainstem 140 
L .  Tatsamenie 20 
Total 4  5 8  

2  9  Kuthai 8  5  
(7 /13-7 /15)  L .  Trapper 363 

Mainstem 113  
L .  Tatsamenie 0  
Total 5  6  1 

3  0  Kuthai 285 
(7 /20 -7 /23 )  L. Trapper 1 , 1 4 1  

Mainstem 1 , 8 6 1  
L .  Tatsamenie 1 9 1  
Total 3 , 4 7 8  

3  1 Kuthai 11 
(7 /27-7 /29)  L. Trapper 102 

Mainstern 358 
L .  Tatsamenie 3 1  
Total 502 

3  2  Kuthai 4  8  
(8 /3 -8 /7 )  L .  Trapper 530 

Mainstem 1 , 2 8 8  
L .  Tatsamenie 530 
Total 2 ,396  

3  3  Kuthai 0  
(8 /10-8 /12)  L. Trapper 0  

Mainstem 844 
L .  Tatsamenie 8 3  
Total 92 7  



Table 13. (page 2 of 2) . 

Age Groups 90% C.I." Effort 

Statistical Boat 
Week 1.3 1.2 0.+ 2 .+ Others Total Lower Upper Percent Days CPUE 

34-39 Kuthai 0 0 0 0 0 0 0 2 0.0 0.0 
(8/17-9/24) L. Trapper 0 0 0 0 0 0 0 0 0.0 0.0 

Mainstem 63 9 58 285 3 7 0 1,019 960 1,078 100.0 10.5 
L. Tatsamenie 0 0 0 0 0 0 0 0 0.0 0.0 
Total 63 9 58 285 3 7 0 1,019 97 10.5 

Total Kuthai 622 166 0 3 9 7 834 644 1,024 6.2 3 .O 
L. Trapper 2,241 195 0 285 7 2,728 2,130 3,326 20.1 9.7 
Mainstem 5,243 565 2,661 305 19 8,793 7,996 9,590 64.9 31.3 
L. Tatsamenie 855 66 160 118 0 1,199 663 1,735 8.8 4.3 
Total 8,961 992 2,821 747 33 13,554 281 48.2 

Confidence intervals are minimum estimates based on the proportions of age-1.3 fish, age composition, 
and sample sizes. 



Table 14. Estimated contribution of sockeye salmon stocks by age class 
to the Canyon Island fish wheel catches, 1987. 

Statistical 
Week 

24-25 Kuthai 
(6/15-6/20) L. Trapper 

Mainstem 
L. Tatsamenie 

2 6 Kuthai 
(6/21-6/27) L. Trapper 

Mainstem 
L. Tatsamenie 

2 7 Kuthai 
(6/28-7/4) L. Trapper 

Mainstem 
L. Tatsamenie 

2 8 Kuthai 
(7/5-7/11) L. Trapper 

Mainstem 
L. Tat samenie 

2 9 Kuthai 
(7/12-7/18) L. Trapper 

Mainstem 
L. Tatsamenie 

3 0 Kuthai 
(7/19-7/25) L. Trapper 

Mainstem 
L. Tatsamenie 

3 1 Kuthai 
(7/26-8/1) L. Trapper 

Mainstem 
L. Tatsamenie 

3 2 Kuthai 
(8/2-8/8) L. Trapper 

Mainstem 
L. Tatsamenie 

3 3 Kuthai 
(8/9-8/15) L. Trapper 

Mainstem 
L. Tatsamenie 

34-39 Kuthai 
(8/16-9/20) L. Trapper 

Mainstem 
L. Tatsamenie 

Age Groups 

1.3 1.2 0. + 2 .+ Others Total 

0.829 0.917 0.000 0.550 0.000 0.810 
0.073 0.029 0.000 0.237 0.000 0.079 
0.081 0.047 0.946 0.143 0.000 0.091 
0.017 0.007 0.054 0.070 0.000 0.020 
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Table 17. Likelihood-ratio (G) tests of in- and postseason stock composition estimates for age-1.3 fish 
in the District 111 gill net harvest of 1987. 

Statistical 
Week 

Percent Stock Composition 

Kuthai L.Trapper Mainstem L-Tatsamenie Crescent Speel df G-Value p-value 

2 6 In 
(6/21-6/24) Post 

2 7 In 
(6/28-7/1) Post 

2 8 In 
(7/5-7/8) Post 

2 9 In 
(7/12-7/14) Post 

3 0 In 
(7/19-7/22) Post 

31 In 
(7/26-7/31) Post 

32 In 
(8/2-8/6) Post 

33 In 
(8/9-8/12) Post 

34-40 In 
(8/17-9/28) Post 

* significant (p i .  001) 



Table 18. Likelihood-ratio ( G )  tests of in-and postseason pooled 
stock composition estimates for age-1.3 fish in the 
District 111 gill net harvest of 1987. 

Percent Stock Composition 

Statistical 
Week Taku Snettisham dF G-Value p-value 

2 6 In 0.847 0.153 1 16.76" p <.001 
(6/21-6/24) Post 0.982 0.018 

2 7 In 0.821 0.179 1 1.92 p >.lo0 
(6/28-7/1) Post 0.885 0.115 

2 8 In 0.634 0.366 1 15.48 * p <.001 
(7/5-7/8) Post 0.863 0.137 

2 9 In 0.793 0.207 1 12.30* p <.001 
(7/12-7/14) Post 0.942 0.058 

3 0 In 0.330 0.670 1 0.01 p >.go0 
(7/19-7/22) Post 0.325 0.675 

3 1 In 0.581 0.419 1 0.12 p >.500 
(7/26-7/31) Post 0.562 0.438 

32 In 0.626 0.374 1 0.08 p >.750 
(8/2-8/6) Post 0.610 0.390 

3 3 In 0.695 0.305 1 2.27 p >.lo0 
(8/9-8/12) Post 0.788 0.212 

34-40 In 0.653 0.347 1 0.31 p >.500 
(8/17-9/28) Post 0.603 0.397 

* significant (p< .0 0 1) 



Figure 1. Taku River and Port Snettisham drainages. 



Figure 2. District 111 fishing area showing subdistricts. 

-40- 



Zone 3 

Zone 2 

Zone1 

Figure 3. Typical age-1. sockeye salmon scale showing the zones 
used to measure scale patterns. 
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Crescent Speel 

Statistical Week 
Figure 5 .  Estimates  of t h e  p ropor t i ona l  c o n t r i b u t i o n s  of age-1.3 Snet t isham s tocks  t o  t h e  D i s t r i c t  111 

f i s h e r y ,  1 9 8 7 .  
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APPENDICES 



Appendix A.1. Scale pattern variables screened for linear discriminant function 
of age-1.3 sockeye salmon, 1987. 

Variable No. Description 

First Freshwater (FW) Annular Zone 

Number of circuli in the zone 
Distance across the zone 
Distance: scale focus (CO) to the second circulus in zone (C2) 
Distance: CO to C4 
Distance: CO to C6 
Distance: CO to C8 
Distance: C2 to C4 
Distance: C2 to C6 
Distance: C2 to C8 
Distance: C4 to C6 
Distance: C4 to C8 
Distance: fourth from the last circulus of zone to end of zone 
Distance: second from the last circulus of zone to end of zone 
Distance: C2 to end of zone 
Distance: C4 to end of zone 
Relative Distance: (Variable #3)/(Variable #2) 
Relative Distance: (Variable #4)/(Variable #2) 
Relative Distance: (Variable #5)/(Variable #2) 
Relative Distance: (Variable #6)/(~ariable #2) 
Relative Distance: (Variable #7)/(~ariable #2) 
Relative Distance: (Variable #8) / (Variable #2) 
Relative Distance: (Variable #9)/(Variable #2) 
Relative Distance: (Variable #lO)/(Variable #2) 
Relative Distance: (Variable #ll)/(Variable #2) 
Relative Distance: (Variable #12) / (Variable #2) 
Relative Distance: (Variable #13)/(Variable #2) 
Average Distance between circuli: (Variable #2)/(Variable #1) 
Number of circuli in the first 3/4 of the zone 
Maximum distance between two adjacent circuli in the zone 
Relative Distance: (Variable #29)/(Variable #2) 

Freshwater Plus Growth (PG) 

Number of circuli in the zone 
Distance across the zone 

Combined Freshwater Zones 

Total number of circuli in the combined zones 
Total distance across the combined zones 
Relative Distance : (Variable #2) / (Variable #66) 



Appendix A.1. (p 2 of 2). 

- 

Variable No. Description 

First Freshwater (FW) Annular Zone 

Number of circuli in the zone 
Distance across the zone 
Distance: end of FW (EFW) to the third circulus in zone (C3) 
Distance: EFW to C6 
Distance: EFW to C9 
Distance: EFW to C12 
Distance: EFW to C15 
Distance: C3 to C6 
Distance: C3 to C9 
Distance: C3 to C12 
Distance: C3 to C15 
Distance: C6 to C9 
Distance: C6 to C12 
Distance: C6 to _C15 
Distanc C9 C15 

sixth from the last circulus of zone to end of zone Distaf- 
Distanc third from the last circulus of zone to end of zone 
D i s i  e: C3 to end of zone 
Distance: C9 to end of zone 
Distance: C15 to end of zone 
Relative Distance: (Variable #72)/(Variable #71) 
Relative Distance: (Variable #73) / (Variable #71) 
Relative Distance: (Variable #74)/(Variable #71) 
Relative Distance: (Variable #75)/(~ariable #71) 
Relative Distance: (Variable #76) / (Variable $71) 
Relative Distance: (Variable #77)/(Variable #71) 
Relative Distance: (Variable #78) / (Variable #71) 
Relative Distance: (Variable #79)/(Variable #71) 
Relative Distance : (Variable #80) / (Variable #71) 
Relative Distance: (Variable #81)/(Variable #71) 
Relative Distance: (Variable #82)/(Variable #71) 
Relative Distance: (Variable #83)/(Variable #71) 
Relative Distance: (Variable #84)/(Variable #71) 
Relative Distance: (Variable #85) / (Variable #71) 
Relative Distance : (Variable #86) / (Variable #71) 
Average distance between circuli: (Variable #71)/(Variable #70) 
Number of circuli in the first 1/2 of the zone 
Maximum distance between two adjacent circuli in the zone 
Relative Distance: (Variable #107)/(Variable #71) 



Appendix B.1. Classification matrices from discriminant function analyses of 
age-1.3 sockeye salmon scales used in-season to estimate the stock 
composition of District 111 catches. 

-- 

Actual Classified Group of Origin 
Group of Sample 
Origin Size Kuthai L. Trapper Mainstem L. Tatsamenie Crescent Speel 

Kuthai 90 0.933 0.000 0.011 0.056 0.000 0.000 
L. Trapper 200 0.000 0.665 0.175 0.000 0.085 0.075 
Mainstem 131 0.023 0.168 0.481 0.053 0.076 0.198 
L.Tatsamenie 197 0.025 0.051 0.076 0.807 0.000 0.041 
Crescent 100 0.000 0.130 0.040 0.000 0.780 0.050 
Speel 100 0.000 0.080 0.140 0.020 0.000 0.760 

Mean proportion correctly classified: 0.738 

Actual Classified Group of Origin 
Group of Sample 
Origin Size L. Trapper Mainstem L. Tatsamenie Crescent Speel 

L. Trapper 200 0.665 0.190 0.000 0.095 0.050 
Mainstem 131 0.137 0.489 0.076 0.092 0.206 
L. Tatsamenie 197 0.046 0.081 0.832 0.000 0.041 
Crescent 100 0.170 0.050 0.000 0.750 0.030 
Speel 100 0.040 0.160 0.010 0.000 0.790 

Mean proportion correctly classified: 0.705 

Actual Classified Group of Origin 
Group of Sample 
Origin Size Kuthai Mainstem L. Tatsamenie Crescent Speel 

Kuthai 90 0.867 0.011 0.122 0.000 0.000 
Mainstem 131 0.008 0.550 0.076 0.122 0.244 
L. Tatsamenie 197 0.036 0.102 0.797 0.010 0.056 
Crescent 100 0.000 0.080 0.000 0.800 0.120 
Speel 100 0.000 0.130 0.020 0.000 0.850 

Mean proportion correctly classified: 0.773 

Actual Classified Group of Origin 
Group of Sample 
Origin Size Kuthai L.Trapper Mainstem Crescent Speel 

Kuthai 90 0.944 0.000 0.033 0.000 0.022 
L. Trapper 200 0.000 0.715 0.155 0.090 0.040 
Mainstem 131 0.023 0.183 0.458 0.084 0.252 
Crescent 100 0.000 0.150 0.030 0.770 0.050 
Speel 100 0.000 0.040 0.180 0.000 0.780 

- -  

Mean proportion correctly classified: 0.733 



A p p e n d i x  B.1. P a g e  2 of 2. 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  o f  S a m p l e  
O r i g i n  S i z e  L . T a t s a m e n i e  M a i n s t e m  C r e s c e n t  S p e e l  

L. T a t s a m e n i e  197 0.807 0.112 0.010 0.071 
M a i n s t e m  131 0.061 0.603 0.130 0.206 
C r e s c e n t  100 0.000 0.100 0.760 0.140 
S p e e l  100 0.020 0.180 0.000 0.800 

M e a n  proport ion c o r r e c t l y  c lassif ied:  0.743 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  L . T r a p p e r  L . T a t s a m e n i e  M a i n s t e m  C r e s c e n t  

L. T r a p p e r  200 0.710 0.005 0.185 0.100 
L. T a t  s a m e n i e  197 0.051 0.832 0.117 0 -000 
M a i n s t e m  131 0.198 0.122 0.595 0.084 
C r e s c e n t  100 0.150 0.000 0.070 0.780 

M e a n  proport ion correct ly classif ied:  0.729 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  K u t h a i  M a i n s t e m  C r e s c e n t  S p e e l  

K u t h a i  90 0.956 0.022 0.000 0.022 
M a i n s t e m  131 0.031 0.618 0.115 0.237 
C r e s c e n t  100 0.000 0.110 0.780 0.110 
S p e e l  100 0.000 0.150 0.020 0.830 

M e a n  proport ion correctly classified: 0.796 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  K u t h a i  L .  T a t s a m e n i e  C r e s c e n t  S p e e l  

R u t  ha i  90 0.922 0.078 0.000 0.000 
L. T a t s a m e n i e  197 0.025 0.873 0.010 0.091 
C r e s c e n t  100 0.000 0.000 0.870 0.130 
S p e e l  100 0.020 0.000 0.010 0.970 

M e a n  proport ion correct ly classified: 0.909 

- -- - 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  M a i n s t e m  L. T a t s a m e n i e  C r e s c e n t  

M a i n s t e m  131 0.794 0.099 0.107 
L. T a t s a m e n i e  197 0.122 0.868 0.010 
C r e s c e n t  100 0.000 0.150 0.850 

M e a n  proport ion correct ly classified: 0.837 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  o f  S a m p l e  
O r i g i n  S i z e  M a i n s t e m  L. T a t s a m e n i e  S p e e l  

M a i n s t e m  131 0.649 0.115 0.237 
L. T a t s a m e n i e  197 0.091 0.843 0.066 
S p e e l  100 0.130 0.020 0.850 

M e a n  p r o p o r t i o n  c o r r e c t l y  c lassif ied:  0.780 
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A p p e n d i x  B.2. C l a s s i f i c a t i o n  m a t r i c e s  f r o m  d i s c r i m i n a n t  f u n c t i o n  a n a l y s e s  of age-1.3 
s o c k e y e  s a l m o n  scales u s e d  p o s t s e a s o n  t o  e s t i m a t e  t he  s t o c k  c o m p o s i t i o n  
of D i s t r i c t  111 catches. 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  K u t h a i  L. T r a p p e r  M a i n s t e m  L. T a t s a m e n i e  C r e s c e n t  S p e e l  

K u t h a i  63 0.968 0.000 0.000 0.000 0.000 0.032 
L.  T r a p p e r  200 0.000 0.615 0.150 0.030 0.120 0.085 
M a i n s t e m  142 0.000 0.127 0.500 0.099 0.028 0.246 
L. T a t s a m e n i e  189 0.011 0.175 0.053 0.614 0.005 0.143 
C r e s c e n t  99 0.000 0.202 0.040 0.010 0.697 0.051 
S p e e l  100 0.000 0.010 0.270 0.080 0.000 0.640 

M e a n  p r o p o r t i o n  c o r r e c t l y  classified: 0.672 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  K u t h a i  L. T r a p p e r  M a i n s t e m  C r e s c e n t  S p e e l  

K u t  hai 63 0.968 0.000 0.016 0.000 0.016 
L.  T r a p p e r  200 0.000 0.685 0.095 0.120 0.100 
M a i n s t e m  142 0.000 0.155 0.556 0.028 0.261 
C r e s c e n t  99 0.000 0.202 0.030 0.717 0.051 
S p e e l  100 0.000 0.020 0.320 0.000 0.660 

M e a n  proport ion co r r ec t l y  classified: 0.717 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  K u t h a i  M a i n s t e m  L .  T a t s a m e n i e  C r e s c e n t  

K u t  hai 63 0.968 0.032 0.000 0.000 
M a i n s t e m  142 0.000 0.775 0.176 0.049 
L. T a t s a m e n i e  189 0.005 0.169 0.799 0.026 
C r e s c e n t  99 0.000 0.182 0.020 0.798 

M e a n  proport ion c o r r e c t l y  classified: 0.835 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  L .  T r a p p e r  M a i n s t e m  L. T a t s a m e n i e  C r e s c e n t  

L .  T r a p p e r  200 0.670 0.165 0.040 0.125 
M a i n s t e m  142 0.155 0.675 0.141 0.028 
L . T a t s a m e n i e  189 0.175 0.127 0.693 0.005 
C r e s c e n t  99 0.182 0.081 0.020 0.717 

M e a n  p r o p o r t i o n  cor rec t ly  classified: 0.689 

A c t u a l  C l a s s i f i e d  G r o u p  of O r i g i n  
G r o u p  of S a m p l e  
O r i g i n  S i z e  M a i n s t e m  L . T a t s a m e n i e  C r e s c e n t  S p e e l  

M a i n s t e m  142 0.599 0.099 0.560 0.246 
L.  T a t s a m e n i e  189 0.122 0.672 0.021 0.185 
C r e s c e n t  99 0.162 0.010 0.768 0.061 
S p e e l  100 0.310 0.800 0.010 0.600 

M e a n  p r o p o r t i o n  c o r r e c t l y  classified: 0.660 



Appendix B.3. Classification matrices from discriminant function 
analyses of age-1.3 sockeye salmon scales used 
postseason to estimate the stock composition of 
Canadian Taku River and Canyon Island catches. 

Actual Classified Group of Origin 
Group of Sample 
Origin Size Kuthai L. Trapper Mainstem L. Tatsamenie 

Kuthai 63 0.968 0.000 0.032 0.000 
L. Trapper 200 0.000 0.760 0.195 0.045 
Mainstem 142 0.000 0.155 0.683 0.162 
L.Tatsamenie 189 0.005 0.143 0.148 0.704 

Mean proportion correctly classified: 0.779 

Actual Classified Group of Origin 
Group of Sample 
Origin Size Kuthai L-Trapper Mainstem 

Kuthai 63 0.968 0.000 
L . Trapper 200 0.000 0.805 
Mainstem 142 0.000 0.183 

Mean proportion correctly classified: 0.863 

Actual Classified Group of Origin 
Group of Sample 
Origin Size Kuthai Mainstem L.Tatsamenie 

Kuthai 63 0.968 
Mainstem 142 0.000 
L.Tatsamenie 189 0.005 

Mean proportion correctly classified: 0.861 

Actual Classified Group of Origin 
Group of Sample 
Origin Size Mainstem L-Tatsamenie 

Mainstem 142 0.824 0.176 
L.Tatsamenie 189 0.169 0.831 

Mean proportion correctly classified: 0.827 



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any peraon who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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